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PXOWLWHUPLQDO GLUHFW FXUUHQW 07'& JULG 7KH DQDO\VLV DLPV WR SURYLGH GHVLJQ JXLGHOLQHV IRU '&VLGH LQGXFWRUV WDNLQJ LQWR
DFFRXQWLPSRUWDQWDVSHFWVRISURWHFWLRQVXFKDVWKHUHTXLUHGVSHHGRIRSHUDWLRQRIUHOD\VDQGWKHSHUIRUPDQFHFKDUDFWHULVWLFV
RI FXUUHQW LQWHUUXSWLRQ GHYLFHV LH RI '& FLUFXLW EUHDNHUV 0RUHRYHU WKH LPSDFW RI FXUUHQW OLPLWLQJ LQGXFWRUV RQ WKH IDXOW
VLJQDWXUHVLVLQYHVWLJDWHG,QSDUWLFXODULWKDVEHHQIRXQGWKDW'&VLGHLQGXFWRUVQRWRQO\OLPLWWKHIDXOWFXUUHQWOHYHOEXWDOVRWKH
UHVXOWLQJVLJQDWXUHVLQYROWDJHDQGFXUUHQWFDQDVVLVWWRHQKDQFHWKHVSHHGRIRSHUDWLRQVWDELOLW\DQGVHOHFWLYLW\RISURWHFWLYH
IXQFWLRQV IRU'&VLGH IDXOWV7KHDQDO\VLVKDVEHHQH[WHQGHG WR LQFOXGH WKH LPSDFWRI LQGXFWLYH WHUPLQDWLRQRQ IDVW WUDQVLHQW
SKHQRPHQD NQRZQ DV WUDYHOOLQJ ZDYHV 6SHFLILFDOO\ '&VLGH LQGXFWRUV FDQ IRUP D VLJQLILFDQW UHIOHFWLRQ ERXQGDU\ IRU WKH
JHQHUDWHGWUDYHOOLQJZDYHV$GHHSHULQVLJKWLQWRWKHIDXOWVKDVEHHQDFKLHYHGE\XWLOLVLQJZDYHOHWWUDQVIRUP
௑,QWURGXFWLRQ
+LJKYROWDJH GLUHFW FXUUHQW +9'& SRZHU WUDQVPLVVLRQ LV
EHFRPLQJ LQFUHDVLQJO\ FRPSHWLWLYH FRPSDUHG WR KLJKYROWDJH
DOWHUQDWLQJFXUUHQW SRZHU WUDQVPLVVLRQ HVSHFLDOO\ IRU EXON SRZHU
WUDQVPLVVLRQRYHUORQJGLVWDQFHV7KLVLVEHFDXVHRIPDQ\WHFKQLFDO
DQG HFRQRPLFDO DGYDQWDJHV LQWURGXFHG E\ +9'&EDVHG
WUDQVPLVVLRQ WHFKQRORJ\ XWLOLVLQJ WKH PRVW UHFHQWO\ GHYHORSHG
YROWDJHVRXUFHFRQYHUWHUV 96&V7KRVHDGYDQWDJHV LQFOXGHEXON
SRZHUWUDQVIHURYHUORQJGLVWDQFHV>@QRWDEO\IURPRIIVKRUHZLQG
>@ XSJUDGLQJ H[LVWLQJ $& QHWZRUNV >@ WKH LQWHUFRQQHFWLRQ RI
DV\QFKURQRXVJULGVDQGEODFNVWDUWFDSDELOLW\>@)RUWKHSUDFWLFDO
LPSOHPHQWDWLRQ DQG RSHUDWLRQ RI PXOWLWHUPLQDO GLUHFW FXUUHQW







$IWHU WKH RFFXUUHQFH RI D IHHGHU IDXOW RQ D WUDQVPLVVLRQ V\VWHP
SURWHFWLRQV\VWHPVDUHH[SHFWHGWRPLQLPLVHLWVGHWULPHQWDOHIIHFWV
E\ LQLWLDWLQJ FOHDULQJ DFWLRQV VXFK DV VHOHFWLYH WULSSLQJ RI FLUFXLW
EUHDNHUV &%V $V VXFK WKHUH LV D QHHG IRU WUDQVLHQW '&IDXOW
FKDUDFWHULVDWLRQ DQG VXEVHTXHQW GHYHORSPHQW RI D GLVFULPLQDWLYH
IDVWVHQVLWLYHDQGUHOLDEOH'&SURWHFWLRQPHWKRG8SWRQRZWKHUH
DUH D IHZ VFKHPHV UHSRUWHG LQ WKH RSHQ OLWHUDWXUH IRU 07'&
QHWZRUNV )RU WKH LPSOHPHQWDWLRQ RI QRQFRPPXQLFDWLRQEDVHG
VFKHPHVLHQRQXQLW LQ07'&QHWZRUNV WKHUH LVDQRWHZRUWK\
WUHQG WRZDUGV WKH SODFHPHQW RI '& UHDFWRUV DW ERWK HQGV RI
WUDQVPLVVLRQ OLQHV 7KH LQWHQWLRQDO SODFHPHQW RI VXFK LQGXFWLYH
FRPSRQHQWVUHGXFHVWKHUDWHRIULVHRI'&FXUUHQWZKLOHLWFKDQJHV
WKH UHVXOWLQJ '& YROWDJH VLJQDWXUHV %DVHG RQ WKH IDFW WKDW WKH
YROWDJH LV GLIIHUHQW GHSHQGLQJ RQ WKH IDXOWHG OLQH '& LQGXFWRUV
FDQ DVVLVW WRZDUGV WKH LPSOHPHQWDWLRQ RI D GLVFULPLQDWLYH
SURWHFWLRQV\VWHP>±@,Q>@D WZRVWDJHSURWHFWLRQVFKHPH








IDXOWV ,V VXFK VWXGLHV D (팀m+ LQGXFWDQFH LV SODFHG DW OLQH
WHUPLQDOV ,Q >@ WKH ULVH UDWH RI WKH '& UHDFWRU YROWDJH ZLWK
SUHGHILQHG YROWDJH WKUHVKROGV LV XWLOLVHG WR SURYLGH IDVW DQG
GLVFULPLQDWLYHSURWHFWLRQLQDPHVKHG07'&V\VWHP,QWKLVZRUN
WKHLQGXFWRUYDOXHKDVEHHQVHWWR(팀m+,Q>@DPHWKRGEDVHG
RQ WKH UDWLR RI WUDQVLHQW YROWDJHV FDOFXODWHG E\ YROWDJH
PHDVXUHPHQWV DW ERWK VLGHV RI FXUUHQWOLPLWLQJ LQGXFWRUV RI (?
P+LVSURSRVHG,QWKHZRUNFRQGXFWHGLQ>@(팀m+LQGXFWRUV
DUH XWLOLVHG WR UHGXFH WKH UDWH RI ULVH RI '& FXUUHQW DQG KHQFH
SURYLGH D WLPH PDUJLQ WR SHUIRUP KLJKVSHHG GLIIHUHQWLDO
SURWHFWLRQ
/XPSHG LQGXFWRUV DOVR SOD\ D PDMRU UROH LQ WKH GHVLJQ RI
GHGLFDWHG '& EUHDNHUV ZKLFK LV D NH\ IDFHW IRU WKH FOHDUDQFH RI
'& IDXOWV DQGKHQFH WKH UHDOLVDWLRQRIPHVKHG07'&JULGV7KH






'& IDXOW ULGHWKRXJK >@ DQG IRU RIIVKRUH ZLQG IDUP
FRQVLGHUDWLRQV>@
7KH OLWHUDWXUH UHYLHZ FDUULHG RXW RQ WKH XWLOLVDWLRQ RI '&OLQH
LQGXFWRUV UHYHDOHG WKDW PXFK RI WKH UHSRUWHG UHVHDUFK GRHV QRW
SURYLGHVROLGH[SODQDWLRQVRUJXLGHOLQHVIRUWKHFKRLFHRILQGXFWRU
YDOXH 7KLV SDSHU DLPV WR SURYLGH VXFK GHVLJQ JXLGHOLQHV WDNLQJ
LQWR DFFRXQW LPSRUWDQW DVSHFWV LQFOXGLQJ WKH UHTXLUHG VSHHG RI
RSHUDWLRQRIWKHUHOD\VDQGWKHSHUIRUPDQFHFKDUDFWHULVWLFVRI'&
&%V 0RUHRYHU WKH LPSDFW RI FXUUHQW OLPLWLQJ LQGXFWRUV RQ WKH
SRVWIDXOWYROWDJHVLJQDWXUHVLVLQYHVWLJDWHG
௑'&LQGXFWRUGHVLJQ












GHVFULEHG E\ ± 7KH ILUVW VWHS LV WKH FDOFXODWLRQ RI WKH WRWDO
RSHUDWLRQ WLPH WRS RI WKH SURWHFWLRQ V\VWHP LQFOXGLQJ IDXOW
GHWHFWLRQDQGLVRODWLRQJLYHQEHORZ
top = tCB + tIED + tmeas 
ZKHUHW&%LVWKHRSHUDWLRQWLPHRI&%W,('LVWKHSURFHVVLQJWLPH
GHOD\ RI WKH ,(' DQG WPHDV FRQWDLQV DQ\ DGGLWLRQDO WLPH GHOD\V
UHODWHGWRWKHDFTXLVLWLRQRIWKHUHTXLUHGPHDVXUHPHQWV$Q\RWKHU
NQRZQ RU HVWLPDWHG GHOD\V VKDOO DOVR EH DGGHG DW WKLV SRLQW 7KH






ZKHUH ,GFPD[ LV WKH PD[LPXP '& FXUUHQW ZKLFK WKH V\VWHP FDQ
LQWHUUXSW RU VXVWDLQ ,W LV UHFRPPHQGHG WKDW IRU ,GFPD[ WKH
PD[LPXPEUHDNLQJFXUUHQWRIWKHDYDLODEOH'&&%VKRXOGEHXVHG
)RU WKH ILQDO VWHS WKH ZRUVWFDVH IDXOW W\SH DQG WKH UHVXOWLQJ
YROWDJH GURS VKRXOG EH FRQVLGHUHG 7\SLFDOO\ WKH ZRUVW IDXOW
VFHQDULRIRU96&EDVHGJULGVLVDVROLGLHIDXOWUHVLVWDQFH5I(?⊄(?
SROHWRSROH IDXOW DW WKH FRQYHUWHU WHUPLQDOV VHH )LJ  ,Q WKLV
FDVH WKHH[SHFWHGYROWDJHGURSZRXOG UHDFKDVVXPLQJ WKDW
DQ\RWKHUUHVLVWDQFHLQWKHIDXOWSDWKLHEUHDNHUUHVLVWDQFH5&%DW






ZKHUH ǻ9GF LV WKH H[SHFWHG PD[LPXP YROWDJH GURS ,W VKRXOG EH
QRWHGWKDWZLOOSURGXFHWKHYDOXHRIWKHLQGXFWDQFH/GFIRURQH
SROHLIWKHVLQJOHSROHYROWDJHLVXVHG$OWHUQDWLYHO\LIWKHSROHWR




,Q WKLV VHFWLRQ '&VLGH IDXOWV DQG WKHLU DVVRFLDWHG JHQHUDWHG
WUDQVLHQW SKHQRPHQD DUH DQDO\VHG )RU VXFK DQ DQDO\VLV D ILYH
WHUPLQDO07'&JULGLOOXVWUDWHGLQ)LJKDVEHHQGHYHORSHG7KH
V\VWHP DUFKLWHFWXUH KDV EHHQ DGRSWHG IURP WKH 7ZHQWLHV 3URMHFW
FDVH VWXG\ RQ '& JULGV 7KHUH DUH ILYH OHYHO 0RGXODU
0XOWLOHYHO &RQYHUWHUV RSHUDWLQJ DW (팀k9 LQ V\PPHWULF
PRQRSROH FRQILJXUDWLRQ K\EULG &%V +E&%V DQG FXUUHQW
OLPLWLQJLQGXFWRUVDWHDFKWUDQVPLVVLRQOLQHHQG7UDQVPLVVLRQOLQHV
KDYH EHHQ PRGHOOHG E\ DGRSWLQJ GLVWULEXWHG SDUDPHWHU PRGHO
ZKLOH IRU WKH'&EUHDNHU D K\EULGGHVLJQE\$%% >@ KDVEHHQ




WKHJXLGHOLQHVSUHVHQWHG LQ6HFWLRQ7KH WRWDORSHUDWLRQ WLPH WRS
KDV EHHQ HVWLPDWHG DV (팀mV FRQVLGHULQJ WKDWW&%(? (?(팀mV
RSHUDWLRQ WLPH RI $%% +E&% W,('(? (?(팀mV DQGWPHDV(? (?(팀mV











RI +E&% $V VXFK WKH UDWH RI ULVH GLGFGW(? (?(팀k$(팀mV(? (?(?
N$PV
,QGXFWDQFH YDOXH /GF LV FDOFXODWHG FRQVLGHULQJ WKH ZRUVWFDVH
VFHQDULR ZKLFK ZRXOG EH D VROLG IDXOW DW DQ\ EXVEDU RI 07'&
QHWZRUNLOOXVWUDWHGLQ)LJ7DNLQJLQWRDFFRXQWWKDW&%VDUHQRW
DFWLYDWHGGXULQJ WKH LQLWLDOSKDVHRI WKHIDXOW WKHLU UHVLVWDQFH5&%
FDQ EH WDNHQ DV ]HUR 6LQFH WKH ZRUVW FDVH LV D VROLG IDXOW WKH
FRUUHVSRQGLQJ IDXOW UHVLVWDQFH 5I FDQ DOVR EH WUHDWHG DV ]HUR






7DEOH  SUHVHQWV WKH WLPH UHTXLUHG WR UHDFK (팀k$ IRU WKH
LQGXFWDQFHVLOOXVWUDWHGLQ)LJ$VFDOFXODWHGE\LWLVWKHUHIRUH
YHULILHG WKDW WKH LQGXFWDQFH YDOXH RI (팀m+ LV WKH PRVW
DSSURSULDWHRSWLRQ
 ,PSDFW RI '& LQGXFWRUV RQ IDXOW JHQHUDWHG YROWDJH
VLJQDWXUHV






XS LQWHUQDO) LV FRQVLGHUHG UHPRWH LQWHUQDO) LV D EXVEDU IDXOW
H[WHUQDO ) LV D IRUZDUG H[WHUQDO IDXOW DQG ) LV D UHYHUVH
H[WHUQDOIDXOW
)RUWKHDQDO\VLVRIWKHIDXOWVFHQDULRVSUHVHQWHGLQ7DEOHLWLV
RI PDMRU LPSRUWDQFH WR GHILQH WKH HTXLYDOHQW LQGXFWDQFH / IURP




FXUUHQWV IORZ WKURXJK /LQH  (YHQ WKRXJK WUDYHOOLQJ ZDYHV DQG
WKHLUDVVRFLDWHGSURSDJDWLRQGHOD\VFRUUHVSRQGLQJWRIDXOWORFDWLRQ
DUH SUHVHQW LQ FXUUHQW PHDVXUHPHQWV WKH GLVWLQFWLYH IHDWXUHV IRU
IDXOW GLVFULPLQDWLRQ DUH YLVLEO\ DWWHQXDWHG 7KH RQO\ DSSDUHQW
IHDWXUH UHODWHV WR WKH IDXOW)ZKHUHSRZHU DQGKHQFH WKH FXUUHQW
UHYHUVDO DUH REVHUYHG )RU WKLV UHDVRQ WKH QDWXUH RI WKH IDXOW LV
EHWWHU LQYHVWLJDWHG E\ XWLOLVLQJ YROWDJH PHDVXUHPHQWV )RU HDFK
IDXOW VFHQDULR WKH YROWDJH UHVSRQVH LV GHSLFWHG LQGLYLGXDOO\ LQ
)LJ  ,Q DGGLWLRQ WKH YROWDJH PHDVXUHG DW WHUPLQDO 7 LV DOVR
LQFOXGHG WREHWWHUGHPRQVWUDWH WKHVLJQLILFDQFHRIFXUUHQW OLPLWLQJ
LQGXFWRUV





















LQGXFWDQFHP+       















WKH YROWDJH ZDYHIRUPV 7KLV LV H[SHFWHG VLQFH IRU DQ\ H[WHUQDO
IDXOWWKHHTXLYDOHQWLQGXFWDQFHLQFOXGHGLQWKHIDXOWFXUUHQWSDWKLV
DOZD\V VLJQLILFDQWO\ ODUJHU WKDQ IRU WKH LQWHUQDO IDXOW GXH WR WKH
LQVWDOOHGOXPSHGUHDFWRUVVHH7DEOH
$ FKDOOHQJH IRU WKRVH ILYH IDXOW VFHQDULRV ZRXOG EH WKH
GLVFULPLQDWLRQEHWZHHQ))DQG)DVWKH\DUHSUDFWLFDOO\LQWKH
VDPH ORFDWLRQ VHSDUDWHG E\ GLIIHUHQW YDOXHV RI OXPSHG LQGXFWRUV
6XFK GLVFULPLQDWLRQ ZRXOG EH YHU\ XVHIXO LQ WKH FRQWH[W RI
SURWHFWLRQ %\ REVHUYLQJ WKH H[SDQGHG YLHZ DUHD GHSLFWHG LQ
)LJI IRUIDXOWV))DQG) LWFDQEHVHHQWKDWIRUWKHUHPRWH
LQWHUQDOIDXOW LH) WKHPDJQLWXGHRI WKHILUVWYROWDJHWUDYHOOLQJ
ZDYH UHDFKHV WKH ORZHVW YDOXH ∼í(팀k9 +RZHYHU IRU DQ\
H[WHUQDOIDXOWVLH)DQG)'&YROWDJHIDOOVGRZQXQWLOí(?
N9 7KLV JLYHV  D UHODWLYHO\ ZLGH PDUJLQ WR DFKLHYH UHOLDEOH
GLVFULPLQDWLRQ EDVHG RQ XQGHUYROWDJH FULWHULD 7KH VDPH ORJLF
FRXOG EH DSSOLHG E\ DGRSWLQJ UDWH RI FKDQJH RI '& YROWDJH EXW
FKDOOHQJHVUHODWHGWRQRLVHDUHH[SHFWHGWRDULVH
(YHQ WKRXJK WKH OHYHO RI '& YROWDJH FDQ DVVLVW WRZDUGV WKH
GLVFULPLQDWLRQ RI IDXOWHG IHHGHUV WKHUH LV D VLJQLILFDQW FKDOOHQJH
UHODWHGWRIDXOWUHVLVWDQFH5I6SHFLILFDOO\WKHKLJKO\UHVLVWLYHIDXOW
FDQLPSRVHDVPDOOHUYROWDJHGURSDQGKHQFHLWZRXOGEHGLIILFXOW
WR VHW YROWDJH WKUHVKROGV $V VXFK WKH ZDYHOHW WUDQVIRUP LV D
SRVVLEOHVROXWLRQWRPLWLJDWHWKHVHFKDOOHQJHV
 ,PSDFW RI '& LQGXFWRUV RQ WUDYHOOLQJ ZDYH EDVHG
GHWHFWLRQ
,W KDV EHHQ GHPRQVWUDWHG LQ 6HFWLRQ  WKDW WKH LQGXFWLYH
WHUPLQDWLRQ RI WUDQVPLVVLRQ OLQHV IRUPV D VLJQLILFDQW ERXQGDU\
EHWZHHQ'&YROWDJHDQGFXUUHQWVLJQDWXUHVWKLVZDVGHPRQVWUDWHG
ERWK IRU LQWHUQDO DQG H[WHUQDO IDXOWV 7KH GLIIHUHQFH LV PRUH
VLJQLILFDQWIRUWKH'&YROWDJHWUDFHVWKDQIRUWKHFXUUHQW+RZHYHU
GLIILFXOWLHV PD\ DULVH UHJDUGLQJ YROWDJH WKUHVKROG VHOHFWLRQ XQGHU
KLJKO\UHVLVWLYHIDXOWV7RDGGUHVVWKLVLVVXHDQGIXUWKHULQYHVWLJDWH
WKH LPSDFW RI LQGXFWLYH WHUPLQDWLRQ RQ WKH GHWHFWLRQ RI WUDYHOOLQJ
ZDYHV WKH'&YROWDJHPHDVXUHPHQWVFDSWXUHG IRU IDXOW VFHQDULRV
) WR ) SUHVHQWHG LQ 6HFWLRQ  KDYH EHHQ DQDO\VHG WKURXJK
ZDYHOHWWUDQVIRUP7KHZDYHOHWWUDQVIRUPRIDIXQFWLRQYWFDQEH
H[SUHVVHG DV WKH LQWHJUDO RI WKH SURGXFW RI YW DQG WKH GDXJKWHU
ZDYHOHWΨa,b∗ t 7KHGDXJKWHUZDYHOHWΨa,b∗ t LVDVFDOHGDQGVKLIWHG
YHUVLRQRIWKHPRWKHUZDYHOHWΨa,b(t)6FDOLQJLVLPSOHPHQWHGE\Į



















IXQFWLRQVWKHQWKHUHVXOWLQJWTΨ α,b v t  LVDOVRDUHDOIXQFWLRQ,Q
DQ\ RWKHU FDVH WKH PRWKHU ZDYHOHW Ψa,b t  DQG WKH UHVXOWLQJ
WTΨ a,b v t DUHFRPSOH[IXQFWLRQV














OLQH VLGH RI WKH LQGXFWRU IRU LQWHUQDO DQG H[WHUQDO IDXOWV
UHVSHFWLYHO\ 7KH FRUUHVSRQGLQJ ZDYHOHW WUDQVIRUP LV GHSLFWHG LQ
)LJVFDQGG




DQG ) WKH UHVXOWLQJ PDJQLWXGH RI ZDYHOHW WUDQVIRUPV DUH KLJKO\
DWWHQXDWHG)LJG7KLVLVH[SHFWHGVLQFHIRUDQ\H[WHUQDOIDXOW
WKH HTXLYDOHQW LQGXFWDQFH LQFOXGHG LQ WKH IDXOW FXUUHQW SDWK LV
DOZD\V VLJQLILFDQWO\ ODUJHU WKDQ IRU WKH LQWHUQDO IDXOW GXH WR WKH
LQVWDOOHGOXPSHGUHDFWRUVVHH7DEOH
7KHGLIIHUHQFHLQPDJQLWXGHRIZDYHOHWWUDQVIRUPEHWZHHQDQG
H[WHUQDO IDXOWV SURYLGHV D VLJQLILFDQW VDIHW\ PDUJLQ IRU IDXOW
GLVFULPLQDWLRQ DQG KHQFH WR WKH GHVLJQ RI D UHOLDEOH SURWHFWLRQ
V\VWHP 6XFK PDUJLQ LV PXFK ZLGHU WKDQ WKH RQH SUHVHQWHG LQ
)LJ I ZKHUH '& YROWDJH PDJQLWXGH ZDV XWLOLVHG 0RUHRYHU
VLPSOHXQGHUYROWDJHFULWHULDFDQEHMHRSDUGLVHGE\RWKHUWUDQVLHQWV
RU H[FHVVLYH QRLVH LQ YROWDJH PHDVXUHPHQWV &RQVHTXHQWO\ DV LW
KDV EHHQ GHPRQVWUDWHG WKH ZDYHOHW WUDQVIRUP FDQ EH D YHU\
HIIHFWLYH WRROIRUGHVLJQLQJ07'&SURWHFWLRQVFKHPHVHVSHFLDOO\





SURYLGHG GHVLJQ JXLGHOLQHV IRU '&VLGH LQGXFWRUV WDNLQJ LQWR
DFFRXQW LPSRUWDQWDVSHFWVRISURWHFWLRQ VXFKDV WKH UHTXLUHG IDXOW
GHWHFWLRQWLPHDQGWKHSHUIRUPDQFHFKDUDFWHULVWLFVRIWKHDVVRFLDWHG
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WHUPLQDWLRQVLQ'&OLQHVQRWRQO\OLPLWVWKHUDWHRIULVHRIFXUUHQW
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UHOLDEOH GLVFULPLQDWLRQ EHWZHHQ LQWHUQDO DQG H[WHUQDO IDXOWV ,Q
SDUWLFXODU LQ WKH FDVH RI D PXOWLWHUPLQDO QHWZRUN VXFK








VWDWXV RI '& YROWDJH RQ WKH OLQH VLGH RI WKH LQVWDOOHG LQGXFWRU




IDXOWV FDQEH DFKLHYHG)LQDOO\ LW KDGEHHQGHPRQVWUDWHG WKDW WKH
SRLQW RI PHDVXUHPHQW VLJQLILFDQWO\ DIIHFWV WKH FDSWXUHG IDXOW
VLJQDWXUHV $V D UHVXOW GHSHQGLQJ RQ WKH SRLQW RI PHDVXUHPHQW
GLIIHUHQW IDXOWUHODWHG IXQFWLRQV HJ SURWHFWLRQ FDQ EH GHVLJQHG
DFFRUGLQJO\7KHZRUNSUHVHQWHGLQWKLVSDSHUFDQDFWDVDWRROIRU
LQGXFWRU VL]LQJ EXW DOVR IRU GHYHORSLQJ GLVFULPLQDWLYH IDXOW
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